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ASSEMETY PRESSTRIZATION SUBSYSTEM CRIT. FUNI: 1R
P/H RI tMCE21-005S o CRIT. HOwW: 3
P/N VENDOR:73P620002 - VENTICLE 102 103 104 -
QUANTITY 4 : ’ EFFECTIVITY: X X b4
;2 FER POD - PHASE(S): PL X LO X OO0 X DD ¥ 1S ¥
- REDUNDANCY $CREEN: A-PASE B-FAIL C-235s
PREFARED BY: APPROVED. BY: .
DES D W CARISON  DES
REL C M ARKERS REL I RE-'MIF?!'?EQPETJI-
RE W J SMITH QF ; [ A o
ITEM:
REGULATOR, HZLIUM PRESSURE, SERIES STAGES.
FUNCTICN:

THE FPRIMARY REGULATOR REDUCES AND REGULATES THE HELIUM SUPFLY PRISSURS
(4800~460 PSI) TO THE REQUIREDD PROPELIANT TANK TLLAGE PRESSURE OF 237
(PLUS OR MINUS 5) PSI. THE SECONDARY REGULATOR OPERATES 7 PSI BIgwsm It
FRIMARY EELGULATOR TFATLS, THE REGULRTOR IOCKS-TP AT A PRESEUHE OF 2£:3

PSI& {SIRIES STAGES AND PARAILEL FLOW PATES ARE PROVIDED).

FAILDORE MODE: i

INTERNAL LEAFAGE, FAILS OPEN, XIGH LOCE-TP, EIGH  OUTLET PRES
PRESSURE SPIKZ.

rI
|
o
L1

CAUSE(S) : -
CONTAMINATION, CORROSION, CHECK VALVE FAILURE ALLOWING PRODELLANT VARCEH
EXPOSURE, MATIZRIAL DETERIORATION, FROZEX MDISTURE, PLUGSED SINSE LINT
RESIRICTOR, STRUCIURAL FAILURE OR GALLING OF SFRINGS, STENS, POPPETS.
FLOW LIMITER FAILURE, DIAPHRAGH RUPTURE,

EFFECT(S) ON: ' -
(A) SUBSYSTEM (B) INTERFACES (c}usszou (D) CREW/VEHICLE

(A,B} LOSS OF REDUNDANGY (SERIES STAGES AND HELIUM ISOLATION VALVE
EROVIDZID) -

(S, 0} RO EFTECT UNLESS MULTIFIT FAILURZS OCCUR.
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{(E} FUNCTIONAL CRITICALITY EFFECT - POSSIBLE LOSS OF CREW/VEHICLE DUT TC
POTENTIAL IOS55 OF ENTRY CaPABIITITY. LOSS OF SERTES ELEMENTS (2 FAILED
OFEN RBEGULATORS) CoULD RESULT IN VENIING OF HELIUM OVERBOARD SUCH THAT
FROFELLARNT REQUIRED TFOR EWNTRY COUOLD HWoT BE UTILIZED. FATIL QPFEN OF
SECONDARY REGULATOR WNOT DETECTAELE SINCE FRIMARY REGULATOR MAINTATHS
. CONTROL.

DISPOBITION & RATTONALE!
(A}OESIGN (B)TEST (C)INSPECTION (D})FATLURE HISTCGRY (E)CPERATIONAL USE

(A) DESIGNH

REDUNDANT (SERIES) STAGE RESULATGRS ARE UTILIZED Ta LII"'IIT THE IMPACT OF
LEAFAGE OR OPEN FAILURE MODES, ADDITIONALLY A RELIEF VALVE I3 FROVIDED
TG PREVENT DOWNSTREAM OVERPRESSURIZATION SHQULD A DOUBLE RESULATOR
PAILURE, OQCCUR. THE UPSTREAM HELIUM ISCIATION VALVE CaN BE CLO3ED AND IS
HNOEMALLY CLOSED- DURING NOHFIRING PERIDDS TO PREVENT CONTIMUING PRESSURE
Loss THROUGH THE RELIEF VALVE. AN ACTIVE FLOW LIMITER IS PROVIDELD To
LIMIT FLOW THROUGH A FATLED OPEN EEGULATOR T{ A MAX OF 10460 SCFM. A 25-
MICRON TINLET FILTER UPSTREAM OF THE REGDLATOR IS PROVIDED To LIMIT
CONTAMINANTE CAUSING LEAKAGE, FIUGGING OF SENSE LINE ORIFICE, OR BINDING
OF MOVING PARTS., & 10-MICROK PILOT FILTER AMND 25 MICRON RESTRICTOR TUBL
FII/'ERS ARE ALSO PROVIDED. TWO-PLY BELLOWS ARE UTYLIZED TO LIMIT RUPTURE
FAILURE WHICH COULD RESULT IN PRESSURE EQUALIZING, ALLOWING TiHE SENSOR
SPRINGS TC CAUSE THE RECULATOR TO COPEN. A SMALL ORIFICE IN THE REGULATCR
CAP RALLOWS OVERBOARD VENTING OF ANY LEAKAGE THROUGH THE BELLONWS o0
FREVENT ANY PREESURE BUIIDUDER IH THE SENSOR CRVITY THAT WAULD TEMD TO
CAUSE THE REGULATOR TO FAIL IN THE OPEN MODE, CHECK VALVEE AND Wapiy
ISOLATION WVALVES LIMIT THE POTENTIAL OF PROPELLANT VAFOR REACHING THE
REGULATOR. MANDRL ISOLATION VALVES PROVIDE ADDITIONAL VHP'DR MIGRATIOH
'PR{J"I'ECTIDH DURING INACTIVE CROUND PERIODS,

{B) TEST

QUALIFTCATION TESTS

(3 UNITS - Z FAYRCHILD & 1 C.C.C.). RANDOM VIBRATION, THERMAL CYCLES
(-65 TO +150 DEGREE F.). ENODURANCE - 2100 FLOW CYCLES, 100 (MISSION
EQUIVALENT) MISSTION SIMULATIONS -~ PARALLEL OPERATION, BLOWDOWN,
PROFELLANT COMPATIBILITY. ALSO QUALIFIED AS PARY OF FOD ASSY - VIERO-
ACOUSTIC TESTING AT JSC (121 BQUIVALEMT MISSIONS). HOT-FIRE TEST PROGRAM
AT WSTF - 517 TESTS (24 EQUIVALENT MISSION DUTY CYCLES). APPROX. 7 YEARS
EXPOSURE 10 QPERATING ENVIRONMENT.

ACCEPTARCE TEST

EACH UNIT = PROOF PRESSURE, EXTERNAL LFAKRGE, SET POINT VERIFICATLAON.
LOCK-TJF PRESSURE. IHTEEHAYL LEAEAGE, PERFOEMANCE -~ SLAM START, TFLOW
LIMITER ‘UER'IFICATIGH, WORMAT, REGULATICON, TOW TEMPERATURE, CLEANLINLSE,
DRYIMNG,

¢ CROUND TURNAROUND
V43CRO.030 PCRFORMS REGULATOR LEAK AND FUNOTIONAL TEST EVERY FLIGH-.
V43CBO. 35 PERFORMS REGULATOR RFSPONSE TEST EVERY FLIGHT,

V43CPO. a4t} PERFORMS REGULATOR HIGH PRASSURE LEAK AND FUMOTIONAT, TELST rem
THE FIRET FLIGHT.
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V43ICBO.045 FERFCRMS RESULATCR FLOW LIMITER TEST EVERY FLIGET.
V43CBO.030 PERFORMS. REGULATOR LOW PRESSTRT LEAK AND- FUNCIIONAL TEST ol
< THE FIRST FLIGHT AND CONTINGINCY. C
V43CED, 045 PERFORMS HELIUM OFF LOADING WHICH PURGES THT HEELIUM c£ygs—I
AND CLOSES THI MANUAL VALVE EVERY TFLIGHT.
V43CF0. 025 PERFCRMS EELITM SYSTEM ACTIVATION EVERY FLIGET.
LULLAGE PRESEYRES MONITORED DURING MISSION TO VERIFY FRCPIR REGUIAT-:
FERFORMANCE. ON-QRBIT BURNES ARE PIRFORMZD WITH SINGIE (ALTERNATE:
FEGULATOR 1ECGE 10 VERIFY INDIVIDUAL PRIMARY REGULATORS.

{C} INSPECTION - -

EECEIVING INSPECTION :
HATERIALS AND PROCESSES CERTIFICATIONS ARE VERITIED BY INSPECTION.

CONTAMINATIOR CORTROL
CLEANLINEESE TO0 LEVEL 100A AND CORROSICON FROTECTION FROVISIONS 2A=c

A

VERIFIED EY INSPLOTION. -

ASCEMBLY /INSTALIATION

MANUFACTURING, ASSEMBLY ANT INETALLLTION PROCEDURES ARD VERIFIED
IREPZCTION. CrITICAL DIMINEIONE AND EURFACE FPINISKES ARE VTRIFIES
INSPECTIDN. COMPONENTS ARE VERIFIZD VISUALLY AND DIMERSIODMALLY
INSPECTION DURING FABRICATION.

""' CRITICAL PROCESSES . ' : . :
THE WEZiDING PROCESS AND VERITICATION THAT WELDS MEET SPECTFIcA—TAs

ttttt

REQUIREMENTE ARE VERIFIED BY INSPECTION., ADDITIONAL DITATLS OF CRITICRL
PROCESS INSPECTIONS ARRE LISTED BETLOW:

1 "1' L1

« {1} IKSPECTION VISUALLY INSPECTS TXT TIG (TUNSSTEIN INERT GAE) WEID:e
' WITHIN THE PILOT ACTUATOR ASSIMBLY AND WITEIN THE PILO- PCooo—
ASSEMBLY. ADDITICKAL TIG WELD INSFECTIONS INCLUDE THT WZLDS ~ua-
JOIN THE TUBING, BOTTOM CAPS, AND THE MAIN BFLLOWS TO THT BODY.
INSPECTION ALSO VERITIES THME ER (ELECTRON BEAM) WELDS OF T==
PILOT ACTUATOR BELLOWS INTO THE FPILOT ACTUATOR ASSEMBLY. TET

-

PROCFY FFESSURE TEST/LEAK TEST FROVIDES FURTHER VERIFICATION OF
WELD INTEGRITY.

(2) INSPECTIOR VERIFIES HETAT TREATMENT OF THE DETAIL PARIS, INCLULDING
TEE HOUSING FORGING TGO DRAWING REQUIREMENTS .

—— whoas

RLQUIREMENTS OF MIL=F=7190, AMENDMENT 1, GRADT A TESTING OF FACH
FORGING L1&T FUR CHEEMISTRY. AFTER HEAT TREATMENT RARDKTES ANC
IENZILE STRENGTH 1S VERIFIED EY INSEECTION.

(2) THE FORGING SUFPLIIR CERTIFIES THAT TEE BOUSIHG IQRGIHG VEETS TET

(%) INSPECTION VERIFIES THAT EELITVILLE WASETRS ARE CADMIUM FIL2TEID Z:
DRAWING REQUIREMENTE.

HONDESTRUCTIVE EVALTATION
. PENETRANT AND RADIOGCRAPHIC INSPECTIOR OF WZLDS ARE VERIFISD EY

=

INSPECTION.  INSPECTION ALSO VERIFIES PENETRANT INSFECTION &F THY MAIL
EILIOWS WELDS,AND THE KHOUSING FORGINGS AT THE FORGING IEVEL.

na A7



SHCZ2EDG
ATTAtwE YT .

L -

SHUTTLE CRITICAYL ITEMS LIST — OREITER  Fage 1% of o
SUSSYSTEM :URSITAL MANEUVER . FMEA NO 03-3 -100& =1 REV: 4/%23/%8 .

TESTING )

TEST - EQUIPMENT ANT - TOOL- E-AI.I‘ERATIDN LRE VERIFIED BY."IHEPZSTICN.
ACCEPTAKCE TEST 1S VERIFIED BY INSPECTICON {I"?CLJD"-"S FUNCTICONAL QPERATICH
END VERITICATICN OF WO EXTERNAL L.LAHG |

HEANDLING/PACFAGTING . :
EANDLING, PACKAGING, ,STORAGE AND SHIPFING REQUIREMENTS ARE VEIRIFIZD EU
INSPECTION.

*

(D) FALLURE EISTORY
CAR AB7624 IDENTIFIES AN INTERWAL LTAKRAGE FAILURE DURING QUALITICATIOV
PROPELLANT COMPATIBILITY WHICH OCCURRED AS A RESULT OF GOLD FLAKING FRal

FLATED WASHER. THE GoLD WASEER KAS EEZEN ELIMTINATED FROM REGUTATORE O
ALL VEHICLES, EXCEPT POD E.T. 11 AND 22.

CAR ACA128 IDENTIFIES TWO REGUIATORS REMOVED FRODM PODS JUE TD INTERNAD
ITEKAGE AS 2 RESULT OF ATTACE OF TEE TUNGSTEN CAR3IIDE SZAT 2Y WITRIC ACIC

(CXIDIZZR FLLC5 MCISTORE). FROCEIDURES FOR GROVHD/TLIGET SYSTZMS an__.—.:
REEVISZD TO REDUCE CHANCES QF KOISTURE INTRODUCTION/TFCrRMATICN.

CARZEFULOE IDENTIFIES A ZRANSIENT FALL OPEN WHICH QOCCURRID DURING MISsIT
£1F CMS-¢ BURN. THEZ ULLAGE PRESETRT REACELD 28% PSI BEFORE THE REGULATCT
EHUT OFF FlLow. SUSSEQUENT EERFORMANCE ON TDIOREIT 2UEN WAS NORMAD
FAILTRI WAS NOT REFRODUCIBLE DURING TAILURE AMALYSIE AT VENDOR. KO CAUS:
FOR- GRSERVED PERFORMRNCE WARE DITERMINED. PROPELLANT RISEIDCOEZ IN TE:

SENSING TUBZ WAS SUSPECTED BUT THERE WAS NO EVIDENCE OF THEISE CONDITIO

U=0R DISASSEMBLY. POST TLIGHT ELLIUM PURCE AND CLOSTRE OF THI MATTAT
VALVE LIMIT THZ FOTENTIAL FOR FPROFILIANT RESIDUZ FURMATICR.

£AR ADDElE TIDENTIFIES A REGULATDOR REMOVED TROM THE OV-103 OME TLC
LECESEIVE CREEP RATE. FAILURI AMALYEIE REVEALED A EROFEN FLOW L_M_T:zr.
TRTE RKAZLYSIE IE STILL IN FROCESS. & FRIOR FAILURE CF THIS TYZE {Crr

AB1424) RESULTED IN A PREVIOUS DESIGN CHANGE TO ELIMINATE A STRESS RIZE:
CORDITION.

(E) OPERATIOMAL USE
CLOSE HBELIUM ISQLATION WVALVE IN LEG HAVING FAILED OPEN REGULAICS-
EXCESSIVE ULLAGE FRESEURE ANNUNCIATEID BY CaW. CONTIRDE MIESICH UEINI
PARALLEL FLOW PATH.
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